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ABSTRACT 

In this preliminary investigation (part of a study of 
the role of prior knowledge in learning) the views of students about 
prior knowledge and the importance it has for learning were studied. 
An effort '^as made to verify whether the previously proposed model of 
the concept was congruent with student views. Forty of 120 students 
at the Open University of the Netherlands returned a questionnaire 
about prior knowledge beliefs, and 14 of these were selected for 
in-depth telephone interviews. Experimental interviews were also 
conducted with 2 of the 26 students who were not able to participate 
in the study. The students interviewed generally were in agreement in 
considering that they had an average degree of prior knowledge in the 
course selected. They were able to recognize the proposed components 
of prior knowledge, information, experience, and skills. The proposed 
model seemed feasible from the point of view of the student, although 
a variable accounting for the effects of time should be introduced 
into the ModeK Allowing students to assess their own prior knowledge 
appeared to be too subjective for research use. Twenty-two figures 
illustrate study findings. (SLD) 
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Sunnary 



Within the framewDrk of the researcia project on 'prior 
knowledge' (Ihe role of the prior knowledge state in the 
learning process of students in a modular system of 
education, vdth 2^1ications in an interactive electronic 
learning system) , e>q)loratory provisional research was 
carried cut into the views of students on prior knowledge by 
xneans of in-d^>th interviews. 

Ihe objective of this project was to verify viiether the 
proposed indexation of the oono^ (research report 2) was 
feasible and hew the oonoqptual model related to it could be 
optimalized for research. Further, we investigated the 
significance of objectively determinable prior knowlec^e 
variables, hew courses and course orientation booklets (OOBs) 
are related to prior knowledge according to the student^, and 
^*at the relation is between the prior knowledge variables, 
'education' and 'e)5)erience' and stutying a particular 
course, 

Ihe r^x)rt to hand gives an overview of the results of this 
and an interpretation which may be of influence cai further 
research. 



1. OJhe cbjective of tlie investaj^aticn. 



In this preliminary investigation an answer was sou^t to a 
number of questions on the views of sti.yi>?nts about prior 
knowlec3ge and the ixaportance that pdor kncwledge has on 
learning. In ooncrete terns, this meant we were looiking for: 

- the differences betwe^ perceived prior knowledge and 
objectively determinable variables of prior knowledge; 

- the dif ferencses between the opinions of the students about 
prior knowledge arid those of experts; 

- insist into the fit of courses to the prior knowledge and 
experi&ncB of the students; 

- data on the oooposition of the OOBs and their use by 
students; 

- the relation between prior kno^/ledge (objectively 
determinable variables) and studying a course (the reasons 
for it, the degree of difficulty, the perception in re^ject 
to prior knowledge, and the CX)B) . 

2. Besearcfa method. 



We lased in-d^jth telephone interviews. Ihis sort of interview 
uses pre-«tructured questions with open respcxise options and 
can be regarded as a qualitative method of research, by 
Fatten (1980) also as 'the standardilzed open-ended 
interview* . Ihe^ method offers a nunber of advantages for this 
type of research. 

In view of the limited information available on the subject, 
in particular on the relationship of students to prior 
knowledge, in this study, preference was given to interviews. 
It is possible to e55)lore the topic by means of interviews. 
Biis, in ccMitradistinction to xasing written questionnaires, 
\rtiere specific information on esqpected results is required. 
It is iirpossible, under those conditions to carry c«i asking 
or to pursue a particular theme in questioning. 
Hie pre-structursd question method has been used and it 
£lL1c^ f ixBd fomulation of questions and a prescribed order. 
Ihis gives the interviews more uniformity. As a result, the 
'important' elements in reqject of 'prior knowledge' from the 
e}^)ert research are examined and the analysis and cooparison 
of researcii data is enoouraged by this. 

Ihe dioice of open answers is based on the assunptioi that 
students do not have a cottitunal ref erenoe frsonework for prior 
knowledge problems. This makes fi:>08d response options almost 
inpossible. Open answers, on the other hand, give the 
re^xMdent the option of filling in the answers to the 
questiOTS himself which is good for the eaqploratj.on of the 
researcJi area. 

The interview schema was set up by the researcher in keying 



vdth the objectives and in cxxjperaticxi with the research 
grot?). A draft questionnaire was subjected to critical 
anedysis by four content experts, and was finally discussed 
in the grcAjp. This list of questions was then used during two 
e)5)eriinental interviews to obtain a definitive interview 
schema (see a^}pendix) • 

The telephone interviews are based on practical 
considerations; it mates it possible to collect quj.te a lot 
of interviews with students in different locations in a short 
period of time. Frcm the literature it e^^pears that, in a 
methodological sense, telqphone interviews can be excellent 
rivals with the familiar •faoe-to-face' interview (Emans, 
1986) . 



3. Re^xsndents. 



120 Open ttiiversity students were eqpproached as re^»ndents, 
they were divided among fields such as Eoomnu.cs, Natural 
Sciences and Social Sciences. 

The students were asted if they wanted to work on the 
project, and if they did, they were to return the enclosed 
questic»inaire with data on their personal bacloground, 
education and work e>^)erienoe. 

It was determined bef ordtiand vAiat criteria a student research 
population would have to meet with the object of selecting 
two equivalent grocqps, one with a good deal of prior 
knowledge and another with little prior knowledge. The 
hypothesis that students with broad e)5)erienoe and good 
previous education (university/polytechnic) would have more 
prior knowledge and those without the education and work 
experience little prior knowledge, was the starting point for 
this choice. 

students were between 18 - 45 years of age. All the 
students had taken one or more courses at the Open 
University. 

Ihe students were equally distributed in terms of level; 

- 60 students below polytechnic level (HBO) . 

- 60 students with polytechnic/university level. 

Of the students approached, only those students participated 
\iho were involved in a course and had taken more than five 
learning units of the course. 

Further, the students were selected on the basis of their 
work e>5)erience, in combination with their level of 
education; in this way a Hic^ Knowledge grxx^ and a Low 
Knowledge group were established. 

- Less than 10 years work experienoa and lower than 
polytechnic level (group 1=IK) . 

- More than 10 years work experience and 
polytechnic/university level (group 2^4IK) . 



Of the 120 stuaent \gho were eapproaciyed to participate in the 
research, 40 returned the questionnaire. Ftxan among these 40, 
14 students were selected for a telephcne interview on the 
basis of their work esqperiercse and their level of education. 
Seven students with a lower than xmiversity/polytecimic level 
and with less than 10 years work experience. 

FroKi among the 26 students who were not able to participate 
in the stufy two were selected for an experimental interview. 
The e3q)eriinental interviews took place with students \*io were 
closest in terms of WDrking e)^)erience and educational level 
to the selection criteria of the research population. 



4. Results. 



4.1. Objective and motiveB of tihe student. 

The objective and motivation for taking a particular course 
at the Open IMiversity resides primarily as far as the 
research population of the Open University is concerned in 
the acquisition of a diplcta for a particular course of study 
or it is among their personal interests. Figure 1 shows 
the ccxinection, the chance of a better job and other 
reasons. Cocparison between the low Khowledge (IK) groqp and 
the High Kxwledge (HK) group reveals tsao dear differences 
(figure 2) : the HK grotp seems to stucfy for the diploca and 
the chance of a better job does not arise as a reason for 
their stucty. 

Students in the IK groqp follow OU courses because they are 
interested, to inprove their chance of a better job; becaiose 
they needed a diploca or becaxise they did not complete soce 
previous training. There e^^pear to be clear distinctions 
between the reasons vtay HVIK groap students take courses of 
the OU. 

HK groqp students try to follow a diploma line \Aiere as the 
IK group students want to iicprove their chances on the job 
market and ccirplete studies that they have been unable to in 
the past. 
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Figure 1: 

C>Mnents of OJ students on the objective/motivation for a 
oourse. 



1. interest 

2. woric 

3. diplcroa 

4. no choice 

5. previous education 




1. InccccsC 2. work 3. diploma 4. no choice 3. previous education 



Figure 2: 

Qannents an the objective/jotivatiOTi in terms of hi<^low 
kncwlecJge group. 

hich c«»x^ low 

knowledge knowledge 




It 



"l. Inctrest 2. vork 3. dlplooa 4 . no choice 3. previous education 
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4.2. Ralatinn^iip of the cruise to the real varld. 



Students were asked if they found the courses that they took 
related to their vrork / hobby / experience. Of the total 
research population (figure 3) a third of the students agreed 
that this was the case (28*6%), 35*7% of de students thou^t 
there was no connection and for 35.7% of the students there 
\itfas more or less connection (35.7%) . 

Figure 3: 

Judgeanent of re^x«ients on the relationship of the course to 
their }aory:/t)cij^ 

more or less 35.7% 
yes to a degree 28.6% 
no connection 35.7% 




In figure 4 the answer to these questions is broken down into 
the HK grcxqp arxi the IK group. This revealed that inore than 
the half of the IK grot?) found that the course that they were 
following did not relate to their work / hobby / e3<perienoe. 
More than half of the HK groqp students found, however, that 
there was sccie sort of connection between the course that 
they were following and their work / hobfcy / e^qperience. 



Figure 4: 

Oomec±iQn worl^iQhby/ejqjerie^ to the course for hi^'low 
kncwledge gxxfcop^ 

■9 hich low 

knowledge knowledge 




no connection connection aore or less 



4.3. Degree of difficulty. 

Questions to the students as to whether they found the course 
difficult or easy, provided few ixi|xressive results for the 
research grxyap (figure 5) . 

Analysis in terms of the HK and the IK groi?) (figure 6) 
however, shew a clear distinction* Ihe majority of the HK 
grojp students found the course easy, vAiereas the opinions of 
the IK grcx5> students were divided. This assunption siqpports 
the general results of researdi into prior knowledge and the 
fundaitental issue for the different Prior Rxwledge theories, 
i*e. that student prior knowledge makes learning easier. 
In this interpretation, the earlier limited ccxxsqptualization 
of prior knowledge in terms of educaticxi and work experience 
is assuiiied. Something more than the half of the IK students 
found the course difficult and the r«naining students found 
it easy. 
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Figure 5: 

Judgeraent of re^xxrlents on the degree of difficulty of the 
cxxirse* 



1. very difficult 

2. difficult 

3. difficult/easy 
4* easy 

5. very easy 




very difficult neither very easy 

difficult easy 

Figure 6: 

The degree of difficulty of a course in terms of hi^i/low 
kncwledge gro^p. 



hi^ kncwledge 



low kncwledge 
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1. very difficult 

2. difficult 

3. difficult/easy 

4. easy 

5. very easy 



I 



very difficult neither 
difficult 



very easy 
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The students Jtiho fcxmd their ocxirse difficult were asked v*iy 
this was so. They found it difficult for one or wore of the 
following reasons: the cxxirse included a great deal of new 
material, titiey had f or gotten a lot, the course was boring, 
not very nice and difficult to read anchor because of the 
acadfijnic language used in the course. 

It is striking that the arguments "lot of new material* or 
•they had forgotten a lot* score hi^iest (figure 7). 
Precisely these arguments relate best to the hypothesis that 
•there is no prior knowledge' . 

The reasQn(s) v*iy students found their course easy were 
becavise the material was not new to than; the course provided 
theoretical support for getierally well known aspects, the 
course related well to other courses, it was ix>t a very 
profound course, it was clearly written with many exanples, 
the course was well graded and had a clear structure and 
sufficient revision options. These reascxis point one way or 
another to the role of prior knowledge. The students v*io 
found their course easy (primarily HK students) gave as a 
primary reason the fact that the course was not new to them 
(36.4%). Figure 8 gives a synopsis of this argument used by 
the HK grcup largely to legitimate the assessment 'the course 
was easy'. 

Figure 7: 

Ocranents of re^wndents over yitiy course is difficult. 



1. new material 

2. forgotten 

3. boring 

4. academic language 

5. difficult 

6. expansion 
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Figure 8: 

Ocranents fixin respondents on v*y a cxurse was easy. 

cleeur 18.2% 
no depth 9.1% 
relation 9.1% 
theoretical 9.1% 
graded 9.1% 
repetition 9.1% 
not new 36.4% 



clear 18.2% 



no depth 9.1% 



relation 9.1% 




graded 9.1% 



repetition 9.1% 




lev 3 M % 




4.4. Knowing %iiat and knowing how. 

The students were asked, in view of their ejqperienoe of the 
course thus far, what a person should "know** or "knew how to 
do" before startjjng the cxxirse. Wider "knowing what" we 
understood : educational level , science subj ects , OU 
foundation course, and under "knowing how** we inclixSed: 
logical thinking, practical e3q)erienoe, working with figures, 
skills. 

The majority of the students felt that prospective students 
primarily reqiiired a knowledge of facts before th^ started 
cai a CXJ course and to a lesser degree that they needed work 
esq^erienoe (figure 9) . Three students felt that you should 
xx>t need any prerequisite for a course becaxose anyoaie could 
do it: this depends of course on the course and the level. 
The students vAio felt that knowledge of facts was a prime 
prerequisite felt that factual knowledge was desirable, and 
to a lesser degree a necessity (figure 10) . 
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Figure 9: 

C3cxnments of stxdents on what prospective stucSents should know 
or Icncw how. 



1. know 

2. knew how 

3. work e5q)erienoe 

4. nothing necessary 




X. know 2. know how 4, nothing necessary 

3. work experience 

Figure 10: 

Re^x>nses on the desirability/necessity of factual knowledge. 

desirability 42.9% 
necessity 28.6% 
not necessary 28.6% 



2. desirability 42.9% 
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The manner in whidi this knowledge can best be acquired^ in 
the view of the students ^ is illiastrated in figure 11 • 
Students still assign a dotdnant role in the transfer of 
knowledge to the school. VJhen this is broken down into the HK 
and the IK gracps, it e^^Dears that traditional views of the 
acquisition of knowledge are strongest among those with the 
most formal education (figure 12) . The IK grtxp believes that 
it can atLso derive knowledge frcn self stud/ and e}^)erienoe. 

Figure 11: 

Statements ty re^xxidents on the knowledge acquisition 
opticxis* 

1. self stuty 

2. experience of life 

3. formal education 
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Figure 12: 

Options for kncwledcfe acquisition for the hi^low knowledge 
groi?) respectively. 



knowledge 



low 

knov/ledge 



3 - 



2 - 





self study experience of life foraal education 



Students v*io felt that prospective students iiust primarily 
knew how to do sanething to be able to follow an OU course 
indicated that this ability was desirable rather than 
liBoessary (figure 13). 

Figure 13: 

Ihe judgments of re^xaidents on the desirability/need for 
skills. 

desirable 57.1% 
necessary 28.6% 
not necessary 14.3% 



3. necessary 28.6% 



2. desirable 57.1% 




1. not necessary 1^.3% 
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ThexB is an analogy here with views on factual loxwlec^e, it 
is claimed that kncwing how is the result of taking several 
courses and to a lesser degree of hobbies or experience of 
life (figure 14) . 

Figure 14: 

Ooninents by responcJents on how skills may be acquired. 




work 



hobble* •xp«rl«nc« of cour»« 
life 



In the first instaixe, students believe that you need 
primarily "to knew" facts in order to take an OU course. 
Ifcwever^ vd>en questioned further many students c^Dpeared to 
find "knowing hew*' iirportant. On further questiatiit^, the 
opiniai of students on factual knowledge versus "knowing how*' 
appeared to diange considerably. Oor|)are figure 9 and 15. 
In the second instance knowing how gained pride of place. 
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Figure 15: 

Statements by respcandents after further 
questicms on cSesirability of factual knowing 
and 'knowing how*. 




I factual knowing 3 ^^^^^ experience 

2 'knowing how' ^ nothing needed 



4.5. Prior Vnovfledga reqaixenents. 

In one of the earlier questions students were able to give 
their view of vrtiat a person should know/or *know how* in 
order to take a course and the relative iirportance they 
assigned to this. In fact they indicated their cwn "prior 
knowledge requiranents". In respcanse to the question as to 
v^ether they themselves met these "prior knowledge 
requirements" each person answered in the affintative. 
In answer to the question as to vftiat effect ixjt having the 
"prior knowledge" wcxild have on the time required for the 
course, virtually every student answered that the course 
would take longer (figure 16) . 
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A related question was put on v*iat influenoe not having prior 
kncnnTledge had on the result of the cxxirse. Most students 
felt tiiat, yJhere there was sufficient motivation and tiioe, 
etc. the course could be passed. Pour students found that 
not having the prior knowledge requirenient would in fact 
affect their course results i.e., lower score would be 
achieved in the examimtion and it would be easier to fail 
(figure 17) . Both figures given below show that the variable 
"time" plays an inportant role. 

Figure 16:lhe infli:fcenoe of the non-^XDSsession of 
••prior knowledge requireanents** cn the time 
taken for the course. 



2 longer 92.9% 3 no effect 7.1% 



2 longer 92.9% 
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Figure 17: The effect of not possessiiig "prior knowledge 
requimoents" on the results of stu^ 

lower score 36.7% 
no influence 7.1% 
can be passed 57.1% 




no Influence 7.1% 



4.6. Course arientatiGn booklet (OCB) 

By neans of the GOB the stiadent can see for himself vAiat the 
global content of the course is and the prior )axwledge that 
is assumed. Scxne OOBs allow the student to test his/her 
prior knowledge to see v*iether they have the required entry 
level. 

Figure 18 gives the answers to the question of \*iether the 
COB has been read. This reveeds that few students ammg the 
entire researdhi populaticxi actually looked at the OOB. When 
students are divided into HK and IK grcxps (figure 19) we see 
that fewer students in the HK groap have looked at the CX3B. 
The IK group shows a number of students did not realize that 
the OOB existed. 
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Figure 18: 

OcKinenb^ of the resgxxidertts on 
their penisal of the CDB 

7l 



ef - 



4 • 



3 - 



2 • 



1 - 



0 




knew about it did not look at it 

did not know <*i<* not know of its 

existence 

Figure 19: 

Statements on examinaticxi of the OOB f or 
high/lew kncwledge grocps. 

mm hic^ bw 

knowledge knowledge 
5 1 — j 




knev about it did Dot lopk at It - 

did oot know of It* 

•xlattiKft 
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In response to the questiai as to \»*iy the OOB was not 
studied, the students said that they believed that they had 
the reqaired knowledge for the cxxirse. 

Ohe students vAio did look at the OOB did not agree on the 
prior knowledge reqairenents givKi. Sane of them found that 
they were a good reflection of the level of the difficulty of 
the course and a nuniber of students felt that the prior 
knowledge requirements in the OOB were too hi^ in view of 
the level of the course; and socie that prior knowledge 
requirements were too easy in view of the course level. 

4.7. Prior Rnovledge. 

The students were cisked vAiat they understood by •'prior 
knowledge" . Figure 20 shows that they defined "prior 
knowledge" as pure knowledge (50%), e5q)erienoe (33,3%) and 
skills (16.7%). On being questioned further there was a 
significant change in the pattern of answers. Skills (22.2%) 
and experience (22.2%) were then equal. 



Figure 20: 

Statements by the respondents can the 
meaning of the concept of prior knowledge 



2 experience 33.3% 




3 skills (16.7%) 



1 pure knowledge 50% 



Differences in pero^jtion of "prior knowledge" between the IK 
group and the HK graap are given in figure 21. 
Uiis shews that bouh HK and IK students understand pure 
knowledge as part of prior knowledge. It is striking that the 
IK groi?) of students find experience an iirportant part of 
prior knowledge, vAiile for the HK grtxip skills are an 
iitportant part of prior knowledge. 

Students were also asked to award themselves an entry score 
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for their prior kncwledge before they began the course. All 
students gave theanselves a pass on this because they believed 
that they had enou^ prior knowlecJge to be able to follow the 
course* 

Ihis shews that the students have no access to and tx) insist 
into their own FR5 level* They are not able to give a real 
assessment of their prior loxwledge. 



Figure 21: 

Definition of the concept prior knowledge 
in terms of Idx^lcM knowledge graap 
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5. Conclusion 



There is a brief reflection on the results in re^)ect of each 
research objective. 

5. !• Differences betsieen perceiv«l prior kncwledgfe of 
students and prior knourledgie variables that can be 
ascertained. 

Perceived prior knowledge in the strict sense, in particular, 
assignir^ a grade to one self for one's prior knowledge, 
produces virtually no differencses between the students, Ihey 
generally gave thesnselves a C- or a Of , d^jendirg on what had 
been ascertained frcm previous education and work e>qDerienoe. 
Students did not appear to be able to perceive their prior 
knowledge in this way. Rirthennore it appeared frxxa the 
further questions in the interview that the students could be 
brcu^t to a very different view of FK5 in a short period of 
time. 

5.2. TSiB opinion of students and of e)^)erts on the concept of 
••prior knowledge**. 

From research among e)5)erts in cognitive psychology and 
artificial intelligence (research r^rt 2) , it £4]peared that 
the concept of **prior knowlecige state** was defined as 
acquired information and skills (declarative and procedural) 
and experience. In this stufy it appeared that aitK>r^ 
students these three ccrponents were detectable, with the 
accent on pure knowledge (informaticxi) (50% to 55%), in 
additicxi to e^qperienoe (22.2% to 33.3%) and skills (16.7% to 
22.2%) . 

It should be added that a part of the infontaticxi and skills 
can be c±aracteri2ed as e>qperience. The distincticHi resides 
in the source - a part of the HKS is a result of e)5)erience- 
or in the intention - in addition to intentiOTal learning, 
experience is largely seen as incidental learning. As such 
it is not entirely formalized in the form of diploroas or 
certificates. 

5.3. Thti opinion of students on the ocmections between the 
courses and their prior knowledge and e>q)erienoe. 

Ihe conclusion that those students who found the course easy 
came largely from the HK grotqp and that they indicated the 
course wcis not entirely new to them, shows that the 
subjective judgment of the students on the connecticai between 
their knowledge/experience and the course is determined by 
their FKS level. Other arguments given, such as the course 
is a theoretical basis for generally well known aspects, the 
course relates well to other courses, is clearly written, is 
well graded, has a clear structure, has sufficient revision 
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options - were also siqpported by various prior knowlec^ 
theories. What we are referring to here are the elaboration 
theory, the availability theory, the retrieval-aid-theory, 
the theory of selective attention, and other theories 
(research report 1) . 

5.4. Students an the mqposition of the 036 and its 

In respect of CDBs it can be said that very few stuJents from 
among the total research papulation looked at the orientation 
before the course. There were students wang the IK grot?) 
\iho were not even aware of its existence. Ihe HK grot?) knew 
that it existed but they made little or no use of it. Ihey 
assumed that they had the required knowledge. 
Opinion is divided on the prior knowledge requrrements in the 
OOBs. Scroe found the requireraents too hi^, others too easy 
in view of the level of the course. Oantoents such as "the 
COB looks nicer than the course" and "the OOB is virtucilly 
the same as chc^iter 1 of the course" show a great deal has 
been missed. 

5.5. Hie relaticnship betueen prior knowledge (objectively 
ascertainable variables) and taking the oourse. 

A hypothesis in this research was that the variables in terms 
of education and work experience were e>qponents of the 
students' prior knowledge (operationalized in the IK and HK 
grot^Ds) and were percepted in this way. 

Differences between the two groups were established in 
reqpect of objectives and the motivation for study^ the 
connection between the course and their own world (WDrk, 
hobby, eixperienoa) , the degree of difficulty of the course, 
views on the acquisition of knowledge, the use of the COB and 
the concQ>tualization of *»prior knofe:ledge". In figure 22 the 
perceived qualitative differences are reproduced 
schematically. 
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Figure 22. Peroeived differences between HK and LK groups 
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Ihis schema shews that there are indications of a 
oonfimation of the hypothesis. In any case, it may be said 
that a hi^er level of education and more work experience 
leads to the students finding a closer connection between the 
course and the world of experience* Further, the students 
find the courses easier and they make less use of the CDB 
becaxase they assume that they have a sufficient entry level. 

All of the students found the entry level iirportant. Not 
meeting prior knowledge requirements had negative 
consequences for the length of the programme and the 
results: the course would in any case will last longer and 
furthermore more motivaticxi would be necessary to pass the 
course or it would be easier to fail. The "titne" variable 
appears to play an important role in this. 



24 



6. In suanary 



This qufiLLitative preliminary research of an e>^loratory 
character gives a number of directions for further research, 
^he prt3posed oanoeptual nocSel with reference to the prior 
kncwlecage state seems to be a feasible frm the point of view 
of the student. There are indicaticais that the objectively 
ascertainable varicibles •'prior educaticxi" and ••work 
e^^jerienoe'^ give an indication of prior knowledge. Bieir 
place within the concqptual itodel for FKS reseanch appears to 
be justified. Ihe "tijne" variable appears to be more 
inportant and xnust be introduced into the model. 
Furthennore, it would c^^pear not to make icuch sense to allow 
the students to assess their prior kncMledge themselves. 
Biis method e^ppears subjective and not feasible for further 
research. 
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